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INTRODUCTION

In 1996, the U.S. Geological Survey (USGS) initiated a Front Range Infrastructure Re-
sources Project (FRIRP) designed to provide relevant information to the public, land-use 
planners, and decision makers regarding the location and characteristics of water, mineral, 
and energy resources along the Front Range corridor extending from Cheyenne, Wyo., to 
Pueblo, Colo.  Within the broader framework of this project, a more restricted demonstra-
tion area (fig. 1) encompassing 45 1:24,000-scale quadrangles was established as a first step 
in the implementation of overall project goals.  The demonstration area includes the Denver 
metropolitan area as well as rapidly developing urban areas in parts of Adams, Boulder, Lari-
mer, and Weld Counties.

Energy resource issues within the demonstration area relate primarily to (1) the contin-
ued exploration and production of oil and gas resources in this heavily populated metropoli-
tan area, (2) the potential environmental impacts of past and present oil and gas production, 
and (3) the impacts of historic coal mining, particularly in regard to the potential for subsi-
dence over abandoned mines in recently developed areas or in areas currently being evaluat-
ed as residential, commercial, and (or) industrial building sites.

In order to address aspects of item 3 above, the USGS and the Colorado Geological 
Survey (CGS) have jointly undertaken the development of digital map coverages based on 
previous studies pertaining to the location and distribution of abandoned underground coal 
mines in the Boulder-Weld coal field north and northwest of the Denver metropolitan area 
(fig. 1).  The coal field extends for some 20–25 miles from Marshall in the southwestern part 
of the coal field to areas just north and east of the tri-cities metroplex of Dacono, Frederick, 
and Firestone (fig. 2).  The coal field is mostly within Boulder and Weld Counties, and in-
cludes parts of the Niwot, Erie, Frederick, Gowanda, Louisville, Lafayette, and Eastlake 7.5' 
quadrangles (fig. 3); the majority of past mining impact is concentrated in the Louisville, La-
fayette, Erie, and Frederick quadrangles.  Mining in the coal field began in the early 1860’s 
in the Marshall area (Marvine, 1874; Myers and others, 1975), and continued into the 
1970’s with the last mine (Lincoln Mine; M84 on maps) closing in 1979 because of fire 
(Kirkham and Ladwig, 1980).  Most of the coal (about 107 million tons) was produced from 
underground mines, although limited coal was produced from surface mines during the 
1940’s and early 1950’s.

This report includes maps developed from digital coverages compiled by the authors as 
part of the FRIRP.  These coverages are based on maps included in a previous coal-mine 
subsidence and land-use study prepared for the CGS by the consulting firm of Amuedo and 
Ivey (Myers and others, 1975).  The digital coverages delineate the location and designation 
of coal-mine shafts and adits, the locations of airshafts, the extent of abandoned under-
ground and surface coal-mine workings, the estimated depth of ground cover (overburden) 
overlying the abandoned underground mines, and the location and orientation of bedrock 
faults that transect the coal field.  The maps included in this study contain some slight modi-
fications to similar thematic maps in Myers and others (1975), and are intended to provide 
some basic materials necessary for an initial assessment of areas that have been impacted by 
coal mining.  Such areas may require special considerations with regard to development and 
surface subsidence potential.  It should be noted, however, that these maps do not in any 
way provide the information necessary for a complete and accurate estimation of the subsi-
dence potential in the Boulder-Weld coal field.  More detailed information regarding subsi-
dence potential in this area can be obtained from the Colorado Geological Survey (1313 
Sherman Street, Room 715, Denver, Colorado, 80203; 303-866-2611; 
www.dnr.state.co.us/geosurvey).

GEOLOGIC SETTING

Bedrock units present within and immediately adjacent to the Boulder-Weld coal field (in 
ascending order) include the Pierre Shale, Fox Hills Sandstone, and Laramie Formation; all 
are Late Cretaceous in age (fig. 4).  These bedrock units are well exposed in areas near Mar-
shall (fig. 2), but elsewhere in the coal field, outcrops are generally obscured by widespread 
Quaternary gravel, colluvium, and wind-blown deposits that cover most of the area (Myers 
and others, 1975).  The Laramie Formation, which is the coal-bearing unit within the coal 
field, is informally divided into lower and upper parts (fig. 4) based primarily on lithologic 
variation.  The lower part of the formation, which is as thick as 265 ft (Kirkham and Lad-
wig, 1980), is composed primarily of sandstone, shale, claystone, carbonaceous shale, and 
coal beds.  The upper part of the formation ranges from 600 to 700 ft in thickness, and is 
composed predominantly of claystone and sandy shale with subordinate sandstone lenses 
and lenticular coal beds (Myers and others, 1975).

COAL BEDS

Historically mined coal beds are restricted to the lower 265 ft of the Laramie Formation 
in the Boulder-Weld coal field; as many as 16 beds are present locally (Kirkham and Ladwig, 
1980).  The apparent rank of the coal ranges from subbituminous B to subbituminous C 
(Kirkham and Ladwig, 1980).  Seven potentially minable coal beds in the lower part of the 
Laramie were identified by Lowrie (1966), and were designated as coal beds No. 1 through 
No. 7 in ascending order (fig. 4).  The following description of these coal beds is modified 
from Myers and others (1975), Kirkham and Ladwig (1980), and Spencer (1986); the reader 
should consult these reports for additional information on the coal geology.

With the exception of the lowermost No. 1 and No. 2 coal beds and the uppermost No. 
7 coal bed, all other coal beds (Nos. 3–6) have been mined to some extent within the Bould-
er-Weld coal field.  Coal bed No. 1 is thin (1–3 ft in thickness), lenticular, and typically sha-
ley, and occurs directly on or within a few feet above the top of the Fox Hills Sandstone; the 
base of the coal bed marks the base of the Laramie Formation in the coal field.  Coal bed 

No. 2, known locally as the “Sump seam,” ranges from 1 to 8 ft in thickness, and is present 
some 11–65 ft stratigraphically above the No. 1 bed.  Its designation as the “Sump seam” is 
based on its close stratigraphic proximity to the overlying No. 3 coal bed, although in places 
the stratigraphic interval separating the two coal beds is as much as 60 ft.  Coal bed No. 3, 
also known as the “Main seam,” the “Lower seam,” or the  “Gorham seam,” is the coal bed 
that has been mined most extensively in the coal field, primarily because of its lateral con-
tinuity and thickness, which ranges from 2 to 14 ft.  The No. 3 coal bed occurs from 10 to 
60 ft above the No. 2 bed, and locally coalesces with the overlying No. 4 coal bed (fig. 4).  
Where not merged with one another, as much as 30–35 ft of rock may separate the No. 3 
and No. 4 coal beds.  Coal bed No. 4 ranges in thickness from 1 to 11 ft, and is typically 
from 10 to 50 ft stratigraphically below the overlying No. 5 coal bed.  The No. 5 coal bed, 
which is also known as the “Middle seam,” ranges in thickness from 1 to 10 ft, and occurs 
some 20–75 ft below the No. 6 coal bed.  The No. 6 coal bed, also known as the “Upper 
seam,” ranges in thickness from 1 to 8 ft and although this coal bed is laterally continuous 
over a fairly large area of the coal field, its variable thickness has limited its workability as a 
production target in many areas.  The No. 6 bed occurs from 30 to 100 ft stratigraphically 
below the overlying No. 7 coal bed, which is quite lenticular and ranges in thickness from 2 
to 5 ft.

BEDROCK FAULTS

Intense faulting is present throughout the entire coal field.  However, these faults are 
typically not expressed on the surface because of the widespread Quaternary cover through-
out much of the area.  The faults have been identified primarily from subsurface data from 
published mine records, coal-mine field mapping, and coal exploration drilling programs.  In-
terpretations of the extent and orientation of faulting have been previously published in sev-
eral reports (see, for example, Lowrie, 1966; Colton and Lowrie, 1973; Spencer, 1961, 
1986).  Most of the faults in the coal field are considered to be high-angle, listric normal 
faults that are interpreted to “die out” at relatively shallow depths within the upper part of 
the Pierre Shale (see, for example, Weimer, 1977; Spencer, 1986).  This faulting has seg-
mented the coal field into a series of relatively narrow horsts (upthrown areas) and grabens 
(downthrown areas), and in many cases, these faults define the limit of abandoned mine 
workings (Myers and others, 1975).  The trend of most faults is generally southwest-north-
east, and displacements may range upward to as much as 500 ft, although the average dis-
placement is more on the order of 200 ft (see, for example, Spencer, 1961).  Because so 
many of the faults are known only from mine maps, it is expected that a significant number 
of additional faults outside the areas of mining have remained unrecognized because of the 
lack of subsurface information in these areas (Myers and others, 1975; Spencer, 1986).

SOURCES OF DATA

Maps A and B are constructed with digital base coverages (for example, roads, hydro-
logic features, sections, townships, and so forth) upon which we have overlaid the coverages 
showing the extent of abandoned mine workings (map A), the location and identification of 
mine shafts, airshafts, and adits (maps A and B), bedrock faults (maps A and B), and the esti-
mated depth of ground cover overlying abandoned underground mines (map B).

Most of the base map elements were furnished by the National Mapping Division of the 
USGS and represent the most current and available public domain digital data coverages 
pertaining to (1) Public Land Survey System (PLSS) digital files for the land survey grid of 
section, township, and range, (2) Digital Line Graph (DLG) files for roads and hydrologic 
features (streams, lakes, and so forth), and (3) digital files for 1:24,000-scale topographic 
map boundaries.  The County boundary coverage is based on 1990 Topologically Integrated 
Geographic Encoding and Referencing (TIGER) files digitally compiled by the Water Resour-
ces Division of the USGS.

Coverages showing the location of the mine shafts and adits, airshafts, the extent of 
abandoned mine workings, the distribution of bedrock faults, and the depth of cover above 
abandoned underground mines are based almost entirely on maps reported in Myers and 
others (1975).  Information in that report was compiled from previous reports including (but 
not limited to) the following:  Colton and Lowrie (1973), Lowrie (1966), Spencer (1961), 
and Union Pacific Railroad (1964).

METHODOLOGY

Because the maps in this report are primarily digital compilations of maps published 
previously by Myers and others (1975), this discussion of our methodology relates solely to 
the process of creating the digital coverages used to generate the maps in this report.  We 
do, however, address some elements of the procedures used by Myers and others (1975) in 
their compilation and development of the original maps in the “Discussion” section of this 
report.

To create our digital coverages, we first obtained scale-stable (mylar) originals of the 
Myers and others (1975) maps showing (1) the extent of mining, and (2) the depth of cover 
(overburden) above underground mines in the Boulder-Weld coal field from the CGS; both of 
these maps also show the location of mine shafts, adits, and airshafts, as well as the distribu-
tion of measured and inferred bedrock faults.  The original Myers and others (1975) maps, 
which span the entire Boulder-Weld field, were plotted on a 1:24,000-scale base composit-
ed from USGS 7.5' topographic quadrangles that are included within the coal-field boundary 
(see fig. 3).  To facilitate the scanning and digitization procedures required to create the digi-
tal coverages, we developed separate photographic reproductions (on scale-stable mylar) for 
each 1:24,000-scale quadrangle within the coal field area rather than creating a single re-
production of the composited map.  Each 1:24,000-scale reproduction was then

electronically scanned, and converted to a Tagged Image File Format (TIFF) image that could 
be imported into Environmental Systems Research Institute (ESRI) ARC/INFO software for 
coverage development.  Point, line, and polygon coverages were subsequently composited 
from the “on-screen” digitization of relevant features (for example mine shafts, fault traces, 
mine extent, and so forth) from the TIFF images for each 7.5' quadrangle.  Through this 
process, the following six coverages for the coal field were created:  (1) the extent of aban-
doned coal mines (polygon coverage), (2) the depth of cover (overburden) above abandoned 
underground coal mines (polygon coverage), (3) bedrock faults (line coverage), (4) mine shaft 
(hoisting shaft) locations (point coverage), (5) rock slope (adit) locations (point coverage), and 
(6) airshaft locations (point coverage).

Each of these coverages, as well as the base coverage furnished by the National Map-
ping Division of the USGS, have been projected with the following parameters:  Projection, 
Universal Transverse Mercator (UTM); Zone, 13; Units, meters; Datum, NAD 83; and Sphe-
roid, GRS 1980.

Subsequent to the map coverage development in ARC/INFO, each coverage (including 
the base coverages) was converted to a shapefile, and imported into graphics software 
where the maps included in this report were compiled and completed.

DISCUSSION

Interpretive maps based on the newly developed digital coverages for the Boulder-Weld 
coal field are shown on maps A and B, and the following discussion addresses some of the 
major points related to the information depicted on the maps.  Both of the maps are pro-
jected in UTM coordinates as described above, and the plotted scale of the maps is 
1:48,000.  Additionally, because the maps are digital compilations of maps in Myers and 
others (1975), we have included statements and information from that report regarding the 
sources of information, the reliability, and various caveats related to these maps.  Again, the 
reader is referred to the Myers and others (1975) report to obtain a more complete discus-
sion and interpretation of mining impacts in the Boulder-Weld coal field.

Map A shows the interpreted extent of historic mine workings, the location of mine 
shafts, adits, and airshafts, and the distribution and relative displacement (upthrown versus 
downthrown blocks) of normal faults within the coal field.  The extent of abandoned mine 
workings is based on the compilation of individual mine maps.  Additional information was 
obtained from aerial-photograph analysis and field observations of surface subsidence that 
helped to delineate maximum mine limits in some cases.  In the original Myers and others 
(1975) report, the authors listed the following factors that might influence the accuracy of 
their extent of mining map:
1.  The original mine maps from which the mined extent is determined may have been 

poorly surveyed and could contain inherent inaccuracies.  Post-1920’s mine maps 
tend to be better than earlier maps, which are often only sketches.

2.  Maps for many of the smaller or older mines were not available.
3.  Areas where coal has been removed by “poaching” are not shown on the maps.  In 

some cases, coal has been poached as much as 200 ft beyond mine boundaries.
4.  Available mine maps may not show the maximum extent of mining in all cases.  For this 

reason, it is estimated that the actual mine limits are within 500 ft of where they are 
plotted on maps A and B in at least 90 percent of the cases.

The extent of mining polygons (map A) have been modified from Myers and others 
(1975) in that certain areas previously identified as undermined have been re-interpreted in 
this study to not be undermined, based on more recent unpublished data from the CGS.  
Additionally, the extent of mining shown here represents a composite of interpretations 
from Lowrie (1966), Colton and Lowrie (1973), and Myers and others (1975), and we do 
not differentiate the interpretations from those individual studies as was done previously by 
Myers and others (1975).

The representation of bedrock faults in the coal field is taken directly from Myers and 
others (1975) (after Colton and Lowrie, 1973), and we have made no modifications to 
those interpretations other than to add information on relative fault displacement based on 
more recent studies by Spencer (1986) in the Erie and Frederick 7.5' quadrangles.  Although 
Spencer’s (1986) interpretation of faults differs in certain aspects from that of the faults 
shown in this report, we have maintained the structural interpretations of Myers and others 
(1975) because of the close relation between their interpretations of mine extent and fault 
locations in many instances; deviation from the original interpretations might result in incon-
sistencies between the mine extent and structural coverages.  However, the reader is directed 
to studies by Spencer (1986) for additional interpretations of faulting in the Erie and Freder-
ick areas of the coal field.

The mine designations shown on maps A and B (for example, M1) are keyed to table 1, 
which lists the mine name, dates of operation (if known), and mine location (section, town-
ship, and range).  The mine names represent the last name by which the mine was known.  
Alternate mine names (denoted by *; table 1) represent former mine names, and the dates of 
operation (if known) during which these former names were used.  No name is known for 
some shaft and adit locations.  These locations are shown on maps A and B with no corre-
sponding mine designation in table 1.

The primary intent of map B is to show the depth of cover (or overburden) above the 
abandoned mine workings within the Boulder-Weld coal field.  Overburden is shown in inter-
vals of 50 ft to a depth greater than 400 ft.  As with the fault coverage, we have made no 
modifications to the original depth of cover map reported in Myers and others (1975).  For 
this reason, only those areas that Myers and others (1975) interpreted to be undermined are 
represented in the depth of cover map (map B).  Because the extent of abandoned coal-
mine workings as shown in map A incorporates interpretations of Lowrie (1966) and Colton 
and Lowrie (1973) as well as our modifications to mine extent based on unpublished CGS 
data, polygons depicting undermined areas in maps A and B differ to some degree.  The

following discussion addresses some of the processes and caveats to the development of the 
depth of cover map, as reported in Myers and others (1975).

Elevation data for the old mine workings was the most critical element for determining 
overburden, and the lack of these data in many older mine maps (pre-1920’s) hampered
interpretations to some degree.  In these cases, drill-hole data and shaft-depth records were 
used to approximate the depth to mine workings if those data were available.  If such data 
were lacking altogether, estimations of overburden thickness were made by (1) extrapolating 
structure contour data for the top of the mined horizon from nearby mines where the same 
bed was being recovered, (2) obtaining records of water wells penetrating mined horizons, 
(3) interviewing miners, or (4) basing overburden estimates on similarities between subsi-
dence characteristics in areas of known overburden to subsidence characteristics in areas of 
unknown overburden. 

Where sufficient elevation data in the old mine workings were available, the depth of 
cover was determined by generating a structure contour map on top of the extracted coal 
bed horizon.  A topographic map was then superimposed on this structure contour data, 
and elevations on top of the extracted coal horizon were subtracted from surface elevations 
to create a contourable data set of overburden thickness values.  These thickness values were 
then plotted on the mine extent maps, and contoured in 50-ft intervals.  Where multiple coal 
beds were mined, the overburden represents the depth of cover to the highest mining level.

Four factors that contribute to the variation in depth of cover as depicted on map B in-
clude (1) variations in surface topography, (2) variations in the mined stratigraphic level and 
the stratigraphic interval separating extracted coal beds, (3) structural offset of coal horizons 
across faults, and (4) the overall south to southeasterly dip of the strata, which results in in-
creasing overburden in these directions.
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Mine ID Mine name Dates of operation Location Mine ID Mine name Dates of operation Location Mine ID Mine name Dates of operation Location

M1 Acme 1888-1928 Sec. 8, T.1S., R.69W.
M2 Ajax 1890-1892 Sec. 17, T.1S. R.69W.
M3 Arrow 1933-1935 Sec. 13, T.1N., R.69W.

     Star (new)* 1918-1921
     Crescent* 1905
     Star (old)* 1883-1895

M4 Baker 1887-1896 Sec. 1, T.1S., R.69W.
M5 Baker Shaft (new) 1905-1909 Sec. 1, T.1S., R.69W.
M6 Banner Shaft 1932-1934 Sec. 14, T.1N., R.69W.
M7 Baseline 1941-1942 Sec. 32, T.1N., R.68W.

     Munroe* 1933-1940
     Washington (new)* 1915-1918
     Washington (old)* 1903-1911
     Lincoln (old)* 1896-1902

M8 Baum 1914-1953 Sec. 36, T.2N., R.68W.
     Golden Ash* 1906-1913

M9 Big Five 1938-1942 Sec. 11, T.1S., R.70W
     Crackerjack* 1935-1937

M10 Big Lake (Garibaldi*) 1916 Sec. 4, T.1S., R.69W.
M11 Black Diamond Unknown Sec. 21, T.1S., R.70W.
M12 Black Diamond (old) Unknown Sec. 11, T.1S., R.70W.
M13 Black Diamond No. 1 1885-1913 Sec. 11, T.1S., R.70W.
M14 Black Diamond No. 2 1931-1945 Sec. 34, T.1N., R.69W.
M15
M15A

Blue Goose 1921-1924 Sec. 11, T.1S., R.70W.
Sec. 11, T.1S., R.70W.

Blue Ribbon* 1905
Blue Goose-Allen Bond Slope 1890-1895

M16 Blue Ribbon 1933 Sec. 6, T.1S., R.68W.
M17 Boulder Valley (old) 1883-1885; 1890-1893 Sec. 18, T.1N., R.68W.
M18 Boulder Valley No. 1 1917-1947 Sec. 20, T.1N., R.68W.

     State* 1913-1916
M19 Boulder Valley No. 3 1944-1969 Sec. 1, T.1N., R.68W.
M20 Briggs Shaft Unknown Sec. 19, T.1N., R.68W.
M21 Cactus (Glo-Coal*) 1922-1935 Sec. 11, T.1S., R.70W.
M22 Caledonia 1890-1899 Sec. 8, T.1S., R.69W.
M23 Cambro (Pluto*) 1917-1928 Sec. 2, T.1S., R.69W.
M24 Canfield Shaft Unknown Sec. 13, T.1N., R.69W.
M25 Cañon (Cannon*, Otis Shaft*) 1888-1898 Sec. 2, T.1S., R.69W.
M26 Capitol 1908-1926 Sec. 1, T.1S., R.69W.
M27 Centennial (old) 1906-1931 Sec. 16, T.1S., R.69W.
M28 Centennial (new) 1936-1952 Sec. 10, T.1S., R.69W.
M29 Chase 1892-1895 Sec. 13, T.1N., R.69W.
M30 Clayton 1920-1942 Sec. 16, T.1N., R.68W.
M31 Cleveland 1885-1895 Sec. 24, T.1N., R.69W.
M32 Coal Creek Slope 1935 Sec. 26, T.1S., R.70W.
M33
M33A

Columbine (Hoisting Shaft)
Columbine (Rock Slope Entry)

1920-1946
1920-1946

Sec. 29, T.1N., R.68W.
Sec. 29, T.1N., R.68W.

M34 Cook Shaft 1928 Sec. 15, T.1S., R.70W.
M35 Crackerjack (old) 1917-1948 Sec. 22, T.1S., R.70W.

M36 Crackerjack No. 2 (Cuba*)
     Morgan and Williams*

1948-1951; 1957-1958 Sec. 22, T.1S., R.70W.
M37 Crown (old) 1919-1937 Sec. 14, T.1S., R.70W.
M38 Crown (new) 1938-1955 Sec. 13, T.1S., R.70W.
M39 Davidson 1888-1892 Sec. 6, T.1S., R.69W.
M40 Davis 1900-1906 Sec. 24, T.2N., R.68W.
M41 Eagle 1939-1978 Sec. 15, T.1N., R.68W.
M42 El Dorado 1933-1939 Sec. 21, T.1S., R.70W.
M43 Electric 1898-1918 Sec. 4, T.1S., R.69W.

     Summit* 1909-1913
M44 Emerson 1897-1904 Sec. 20, T.2N., R.67W.
M45 Enterprise 1895-1898 Sec. 19, T.1S., R.69W.
M46 Erie Strip Mine 1948-1953 Sec. 33, T.2N., R.68W.
M47 Eureka No. 1 1900-1926 Sec. 28, T.2N., R.68W.
M48 Eureka No. 2 1900-1926 Sec. 27, T.2N., R.68W.
M49 Eureka No. 3 1900-1926 Sec. 27, T.2N., R.68W.
M50 Evan Jones Shaft Unknown Sec. 24, T.2N., R.68W.
M51 Evans 1907-1942 Sec. 30, T.2N., R.67W.

M53 Fireside 1931-1944 Sec. 7, T.1S., R.69W.
M54 Firestone

     Louisville Coal and Land Co.
     Mine No. 1*

1908-1920 Sec. 30, T.2N., R.67W.

M55 Fox (old) Unknown Sec. 16, T.1S., R.70W.
M56 Fox No. 6 1899 Sec. 16, T.1S., R.70W.
M57 Fox 1880-1936 Sec. 15, T.1S., R.70W.

     Eagle* 1934
M58 Fox Slope (old) Unknown Sec. 11, T.1S., R.70W.
M59 Frederick (Slope Mine*) 1907-1929 Sec. 25, T.2N., R.68W.
M60 Garfield No. 1 1884-1897 Sec. 24, T.1N., R.69W.
M61 Garfield No. 2 1886-1905 Sec. 19, T.1N., R.68W.
M62 Gladstone 1890-1915 Sec. 35, T.1N., R.69W.
M63 Gorham 1898-1939 Sec.22, T.1S., R.70W.
M64 Gorham (new) 1943-1955 Sec. 23, T.1S., R.70W.
M65 Gorham South 1943-1949 Sec. 23, T.1S., R.70W.
M66 Graden 1935-1955 Sec. 12, T.1N., R.68W.
M67 Grant 1914-1939 Sec. 19, T.2N., R.67W.
M68 Hecla No. 1 1890-1920 Sec. 4, T.1S., R.69W.
M69 Highview 1930-1936 Sec. 21, T.1S., R.70W.
M70 Hingley-Morgan Shaft Unknown Sec. 18, T.1N., R.67W.
M71 Hi-Way 1930-1954 Sec. 14, T.1S., R.69W.

     Eversman* 1928-1929
     Hartman* 1927

M72 Ideal 1907-1916 Sec. 34, T.2N., R.68W.
M73 Imperial (old) 1895-1898 Sec. 9, T.1S., R.69W.
M74 Imperial 1927-1972 Sec. 10, T.1N., R.68W.
M75 Industrial 1895-1945 Sec. 24, T.1S., R.70W.
M76 Irvington 1907-1908 Sec. 36, T.1N., R.69W.

     Haywood* 1899-1906
M77 Jackson 1885-1890 Sec. 13, T.1N., R.69W.
M78 Kitchen Slope Unknown Sec. 21, T.1S., R.70W.
M79 Leader 1893-1899 Sec. 17, T.1S., R.69W.
M80 Lehigh 1902-1910 Sec. 19, T.1N., R.68W.
M81 Lewis No. 1 1914-1925 Sec. 21, T.1S., R.70W.
M82 Lewis No. 2 1934-1942 Sec. 21, T.1S., R.70W.

     Peerless* 1926-1933
M83 Liley 1938-1948 Sec. 13, T.1S., R.69W.
M84 Lincoln 1948-1979 Sec. 24, T.1N., R.68W.
M85 Lincoln Shaft (old) Unknown Sec. 24, T.1N., R.68W.
M86 Lloyd Shaft Unknown Sec. 19, T.1N., R.68W.
M87 Longs Peak 1892-1901 Sec. 13, T.1N., R.69W.
M88 Marfel Shaft 1897-1904 Sec. 24, T.1N., R.69W.
M89 Marshall No. 1 Unknown Sec. 21, T.1S., R.70W.
M90 Marshall No. 2 (old) Unknown Sec. 22, T.1S., R.70W.
M91 Marshall No. 2 Unknown Sec. 15, T.1S., R.70W.
M92 Marshall No. 3 Unknown Sec. 21, T.1S., R.70W.
M93 Marshall Shaft Unknown Sec. 9, T.1S., R.69W.
M94 Matchless 1903-1918; 1925-1927 Sec. 7, T.1S., R.69W.

     Sunland* 1922
     Champion* 1917-1921; 1923

M95 McGregor 1884-1895 Sec. 24, T.1N., R.69W.
M96 McKissic 1887-1907 Sec. 19, T.2N., R.67W.

     St. Vrain* 1890-1892
M97 McKissick Unknown Sec. 8, T.1N., R.68W.
M98 Mile-High 1913-1918 Sec. 27, T.1N., R.69W.
M99 Mine No. 1 Unknown Sec. 21, T.1S., R.70W.
M100 Mine No. 4 Unknown Sec. 21, T.1S., R.70W.
M101 Mine No. 5 Unknown Sec. 21, T.1S., R.70W.
M102 Mine No. 6 Unknown Sec. 21, T.1S., R.70W.
M103 Mine No. 7 Unknown Sec. 21, T.1S., R.70W.
M104 Mitchell 1883-1891 Sec. 19, T.1N., R.68W.
M105 Mitchell 1898-1920 Sec. 35, T.1N., R.69W.

     New Mitchell* 1893-1897
M106 Monarch No. 1 1902-1918 Sec. 14, T.1S., R.70W.

M108 Morrison 1930-1953 Sec. 9, T.1N., R.68W.
M109 Munroe 1917-1925 Sec. 34, T.2N., R.68W.
M110 Murray Slope Unknown Sec. 15, T.1S., R.70W.
M111 Never Sweat Shaft Unknown Sec. 2, T.1S., R.70W.
M112 Nonpariel (Brooks*) 1907-1925 Sec. 16, T.1S., R.69W.
M113 Northrup 1883-1884 Sec. 13, T.1N., R.69W.
M114 Northwestern 1892-1907 Sec. 18, T.1N., R.68W.
M115 Paramount 1933-1939 Sec. 33, T,1N., R.69W.

     Independent* 1906-1907; 1921-1922
M116 Parkdale 1907-1916 Sec. 6, T.1S., R.68W.
M117 Peerless 1913-1919 Sec. 4, T.1N., R.67W.
M118 Pennsylvania Shaft Unknown Sec. 10, T.1S., R.69W.
M119 Pinecliff 1929-1942 Sec. 21, T.1S., R.70W.
M120 Pinnacle Shaft Unknown Sec. 24, T.1N., R.69W.
M121 Pittsburg 1926; 1935-1952 Sec. 15, T.1S., R.70W.
M122 Pluto No. 2 1934-1951 Sec. 24, T.1S., R.70W.

     Pluto* 1896-1933
M123 Premier 1933 Sec. 28, T.1S., R.70W.
M124 Puritan 1908-1939 Sec. 34, T.2N., R.68W.
M125 Red Ash 1916-1926 Sec. 15, T.1S., R.70W.
M126 Red Ash No. 2 1935-1937 Sec. 15, T.1S., R.70W.
M127 Regal 1935-1947 Sec. 9, T.1S., R.69W.
M128 Reliance 1903-1907 Sec. 8, T.1N., R.68W.
M129 Rex No. 1 1898-1917 Sec. 9, T.1S., R.69W.
M130 Rex No. 2 1898-1915 Sec. 9, T.1S., R. 69W.

     Hecla No. 2* 1893-1897
M131 Ross 1930-1939 Sec. 15, T.1S., R.70W.
M132 Ross (new) Unknown Sec. 15, T.1S., R.70W.
M133 Rosser 1897-1898; 1907; 1928-1929 Sec. 21, T.1S., R.70W.

     Rosser No. 7* 1899-1906
M134 Rowley Slope Unknown Sec. 15, T.1S., R.70W.
M135 Russell 1914-1947 Sec. 20, T.2N., R.67W.
M136 Senator (Willoughby*) 1890-1913 Sec. 2, T.1S., R.69W.
M137 Shamrock 1905-1956 Sec. 34, T.2N., R.68W.
M138 Shanahan 1897-1907 Sec. 2, T.1S., R.70W.
M139 Simpson 1888-1926 Sec. 2, T.1S., R.69W.
M140 Standard 1888-1937 Sec. 1, T.1S., R.69W.
M141 Standard Unknown Sec. 14, T.1N., R.69W.
M142 Star (old) 1920 Sec. 13, T.1N., R.69W.
M143 Sterling 1920-1965 Sec. 6, T.1N., R.67W.
M144 Stewart 1883-1892 Sec. 24, T.1N., R.69W.
M145 Storrs 1901-1904 Sec. 1, T.1S., R.69W.

     Caryl*, Pallott* 1898-1900
M146 Strathmore 1901-1919 Sec. 2, T.1S., R.69W.
M147 Sunnyside 1900-1921 Sec. 28, T.1S., R.69W.
M148 Sunrise 1927-1936 Sec. 15, T.1S., R.70W.

     New Red Ash* 1935-1936
M149 Tropic 1935-1936 Sec. 15, T.1S., R.70W.
M150 Tynon 1900-1904 Sec. 24, T.1N., R.69W.
M151 Unknown Mine Unknown Sec. 18, T.1N., R.68W.
M152 Unknown Shaft Unknown Sec. 8, T.1N., R.68W.
M153 Unknown Shaft Unknown Sec. 19, T.1N., R.68W.
M154 Vaughn 1897-1906 Sec. 1, T.1S., R.69W.
M155 Vulcan 1903-1937 Sec. 10, T.1S., R.69W.
M156 Warwick 1908-1912 Sec. 30, T.2N., R.67W.
M157 Washington 1940-1967 Sec. 23, T.1N., R.68W.
M158 Washington Shaft (old) Unknown Sec. 24, T.1N., R.68W.
M159 Welch 1891 Sec. 9, T.1S., R.69W.
M160

M160A

White House No. 1

White House No. 2

1896-1907 Sec. 34, T.2N., R.68W.

1896-1907 Sec. 34, T.2N., R.68W.
     Wooley* 1897-1898

M161 Wilson Shaft Unknown Sec. 17, T.1S., R.69W.
M162 Witherbee 1920-1937 Sec. 4, T.1N., R.67W.
M163 York Strip Mine 1940-1946 Sec. 11, T.1S., R.70W.

Table 1.  Index to coal mine names, dates of operation (if known), and locations in the Boulder-Weld coal field, Colorado

[Mine designations (for example M1, M15A) are keyed to locations shown on maps A and B.  The mine names represent the most recent name by which the mine was known.  Alternate mine names (denoted by *) represent additional mine names corresponding to the dates of operation shown alongside]

M52 Excelsior (Northern*) 1890-1913 Sec. 35, T.1N., R.69W. M107 Monarch No. 2 1908-1947 Sec. 28, T.1S., R.69W.
     Lucas 1908

City and County
of Denver

Boulder-Weld
coal field

COLORADO

Fort Collins

Colorado Springs

Pueblo

FRIRP Demon-
stration Area

Figure 1.  Location of the Front Range 
Infrastructure Resources Project (FRIRP) 
demonstration area, and the location of the 
Boulder-Weld coal field (red), Colorado.
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Figure 2.  Generalized extent of the Boulder-Weld coal field (blue), Colorado, and the location of cities 
and major highways in the area.  Coal-field extent based on Myers and others (1975).
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Figure 3.  Index map showing 7.5' topographic quadrangles 
encompassing the Boulder-Weld coal field (blue), Colorado.
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Figure 4.  Generalized stratigraphic column showing Upper Cretaceous formations and 
coal-bed nomenclature, Boulder-Weld coal field, Colorado.  The stratigraphic col-
umn is not to scale and is modified from Myers and others (1975) and Kirkham 
and Ladwig (1980).  Mudrock includes claystone, carbonaceous shale, and thin, 
very fine grained sandstone.
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